Ontogenetic changes in contribution of calcium sensitization and calcium entry to blood pressure maintenance of Wistar-Kyoto and spontaneously hypertensive rats.
Altered calcium sensitization (mediated by RhoA/Rho-kinase pathway) and enhanced calcium entry through L-type voltage-dependent calcium channels (L-VDCCs) participate in blood pressure (BP) maintenance of adult spontaneously hypertensive rats (SHRs). This study aimed to evaluate ontogenetic changes of these two pathways in BP control of SHR and Wistar-Kyoto (WKY) aged 3, 5, 7, 13, 26 and 42 weeks. BP response to acute administration of Rho-kinase inhibitor fasudil or L-VDCC blocker nifedipine and the expression of particular components of RhoA/Rho-kinase pathway were determined in young and adult animals. Fasudil-induced BP reduction was attenuated in young SHR compared with WKY, but was enhanced in adult SHR. In contrast, BP response to nifedipine was similar in 3-week-old SHR and WKY and it was augmented with age in SHR but not in WKY. Consequently, the ratio between fasudil-induced and nifedipine-induced BP changes was lower in all age groups of SHR compared with WKY. Fasudil effects on contractility of isolated arteries were attenuated in young but not in adult SHR. mRNA expression of selected Rho-GEFs (Arhgef1, Arhgef11 and Arhgef12) was decreased only in adult SHR, whereas p63RhoGEF and CPI-17 expression was reduced in both age groups of SHR. Active RhoA and phosphorylated CPI-17 were increased in adult but not in young SHR. The importance of RhoA/Rho-kinase pathway for BP/vascular tone control is attenuated in SHR from prehypertensive stages. Enhanced RhoA activation and/or CPI-17 phosphorylation might be counteracted by reduced expression of upstream activators of Rho-kinase (Rho-GEFs) together with lower expression of CPI-17 (in downstream cascade of Rho-kinase).